The Multisite Gateway cloning techniques based on homologous recombination facilitate the combinatorial assembly of basic genetic pieces (i.e. promoters, CDS, terminators) into gene expression or gene silencing cassettes. pENFRUIT is a collection of multisite triple gateway Entry vectors dedicated to genetic engineering in fruits. It comprises a number of fruit-operating promoters as well as C-terminal tags adapted to the gateway standard. In this way, flanking regulatory/labeling sequences can be easily gateway-assembled with a given gene-of-interest for its ectopic expression or silencing in fruits. The resulting gene constructs can be analyzed in stable transgenic plants or in transient expression assays, the latter allowing fast testing of the increasing number of combinations arising from multisite methodology. A detailed description of the use of multisite cloning methodology for the assembly of pENFRUIT elements is presented.
Introduction
Fruits are natural factories of edible, health-promoting substances. Increasing the concentration and/or broadening the spectrum of added-value compounds produced in fruits is a challenging biotechnological goal. In fruit biotechnology a good experimental design includes testing various expression cassettes controlled by different promoters, which should be active at a given development phase or tissue (1-3). The Gateway cloning system, based on homologous recombination (4), has become a popular alternative to traditional cloning methods based on the T4 ligase for constructing expression cassettes, and thus several destination vector collections for plants are currently available to the scientific community (5-7). Multisite Gateway system is a variation that enables to construct in a vector up to four fragments "in tandem" by using a single recombination reaction. In this way, a collection of vectors can be developed and combined with a particular Gene of Interest (GOI) (8, 9). Entry vectors collections are designed to facilitate the combinatorial assembly of basic genetic pieces (i.e. promoters, CDS, terminators) into gene expression or gene silencing cassettes.
pENFRUIT is a Entry vectors collection specifically dedicated to genetic engineering in fruits, and made available for the research community through a plasmid repository (10). pENFRUIT collection comprises a number of fruit-operating promoters covering a wide range of tissues and developmental stages, as well as a number of C-terminal tags for the labeling of the protein-of-interest. All together, pENFRUIT provides a total of seventy-eight possible combinations for the expression of a gene of interest in the tomato fruit. Moreover, pENFRUIT vectors can be used for hpRNAi strategies with the sole requirement of a traditional cloning step using restriction enzymes. In this chapter we describe in detail the methodology employed for the construction of new gene expression cassettes operating in the fruit using gateway-based pENFRUIT vector collection. Furthermore, the testing of selected constructs in fruits using transient expression (agroinjection) is also described. thermo-block or a water bath (Precisterm S-385) set at 37 ºC. 2. Miniprep-purified plasmid DNA of Entry clones pEF1-4, pEF4r-3r (or pEFS4r-3r) and pEF3-2 (or pEFS3-2) (supercoiled, 10 fmoles). Twenty fmoles of purified plasmid DNA of pKGW, 0 (Plant Systems Biology, Ghent, Belgium) for GOI expression, or 20 fmoles of supercoiled pDest/EFS destination vector for GOI silencing. 
Cloning of the GOI in pEFS4r-

Methods
For our expression assays, we have used the pENFRUIT collection vectors which are based on the Three-Fragment Multisite Gateway PRO system and are publicly available In the case of hpRNAi strategies, a fragment of the gene-of-interest (GOI) is cloned into pEFS4r-3r and pEFS3-2 vectors using two of the restriction enzymes that cut in the polylinker region (SacI, SmaI and XhoI sites), which is set in reversed orientations in each plasmid. The GOI fragment is, in this way, inserted in inverted orientations in separate plasmids. A scheme of the strategies for a parallel ectopic expression and/or RNAi silencing of a GOI is shown in Fig.1. 
BP cloning of a GOI for its expression in fruits: construction of a pEF4r-GOI3r plasmid.
For the construction of a pEF4r-GOI-3r Entry vector, the GOI has to be amplified with oligonucleotide primers containing attB4r/attB3r recombination sites and incorporated into pDONR 221 P4r-P3r by BP mediated recombination. 6. Pick 5-10 colonies using sterilized toothpicks, grow them overnight in liquid media and obtain DNA minipreps from them using the E.Z.N.A.® Plasmid Mini Kit II (Omega Bio-tek, Doraville, GA, USA) Confirm the pEF4r-GOI-3r entry vector by restriction analysis or by sequencing using M13 forward and reverse primers.
"Classical" cloning of the GOI for silencing strategies: construction of pEFS4r-GOI-3r and pEFS3-IOG-2 vectors.
The pENFRUIT collection was adapted to hpRNAi strategies with the addition of two plasmids pENTR_RNAi (pEFS4r-3r and pEFS3-2) and the construction of a new Destination vector (pDest/EFS). Both pEFS3-2 and pEFS4r-3r vectors share the same cloning region (polylinker). This region contains SacI, SmaI and XhoI sites and is set in reversed orientations in each plasmid. For hpRNAi strategies, a fragment of the GOI needs to be cloned into both pEFS4r-3r and pEFS3-2 using two of the restriction enzymes of the polylinker. The GOI fragment is, in this way, inserted in inverted orientations in separate plasmids. Between the two cloning sites, spans a fragment of a tomato intron which is subsequently removed by splicing. The pDest/EFS Destination vector, also incorporated in the collection, is suitable for hpRNAi strategies, as it contains a 35S terminator sequence downstream of the Gateway attR1-attR2 recombination sites. This enables the making of different constructions for silencing strategies driven by user-defined pEF1-4 promoters (8). The types of vectors used for the expression or silencing of a GOI are summarized in Table 1. 1. Amplify a fragment of the GOI of approximately 100 bp in length usingoligonucleotides containing two different restriction sites from the polylinker (SacI, SmaI or XhoI) (see Note 4). PCR conditions will depend on fragment length and oligonucleotide Tm constrictions. The pEFS4r-3r, pEFS3-2 vectors and the GOI fragment are to be digested using the same enzymes in three different Eppendorf tubes in order to get "sticky ends". The GOI fragment can also be obtained from a vector by double enzymatic digestion using a combination of SacI, SmaI or XhoI restriction enzymes, thus avoiding the oligonucleotide design and amplification. Proper enzymatic reaction conditions can be found at the enzyme manufacturer website (see Notes 5 and 6). An example of GOI fragment isolation is shown in Fig. 2. 2. Purify GOI fragment and pEFS4r-3r and pEFS3-2 linearized vectors using QIAquick Gel Extraction Kit (Qiagen, Valencia, CA, USA). 
Agroinjection of tomato fruits for transient expression assay: Analysis of promoter activity as an example.
Transient expression of genes can be used prior to stable transformation of plants to produce a large amount of protein or verify expression constructs (14). A frequently used technique is agro-infiltration on plant leaves (13), and we have used this technique to evaluate the functionality of some constructs as in the case of Rosea1 RNAi Expression vector (see section 3.6.). As we are more interested in tomato fruit biotechnology, our laboratory has developed a method based on the leaf agro-infiltration that was adapted to transient expression of foreign genes directly into the tissues of the fruit. The method implies the injection of a suspension of Agrobacterium cells in the fruit by using a syringe needle. The injection is made through the stylar apex of the fruit, so that the infiltrated solution reaches the entire surface of fruit (11). We performed transient expression assays using GFP as reporter. The aim was to compare the activity of newly isolated fruit-specific promoters (for instance PNH), against ripening-related fruit promoters (such as E8) and against a constitutive promoter 6. Harvest six tomatoes for each construction between four and six days after infiltration and cut them using a meat cutter (CF-172 Fagor, Spain) to get 1 mm thick cross sections. Place the tomato slices (one or two for tomato) in a column distribution on the glass plate, so that each column corresponds to each construction and leave two columns for 35S:DsRed and p19 control tomato cutlets. Put the glass into the Typhoon scanner and set the area and orientation using the Typhoon Scanner Control software.
Use an excitation wavelength (λ ex ) of 532 nm and 610 nm emission filters (λ em ) to detect DsRed, and λ ex =488 nm and a λ em =520 nm filter to detect GFP simultaneously on a second channel. Pre-scan the glass plate first at low resolution (pixel size=500 µm) to make sure the experiment was successful and check the PMT voltage parameters to make sure the data is not saturated. Then scan the glass plate at higher resolution (pixel size=50 µm or 25 µm) and save the images. CaMV35S, PNH and E8 promoter activities is shown in Fig. 3 . The GFP expression driven by 35S promoter in the green phase was the highest in the study of promoter activity in tomato fruit. In the Breaker phase, its activity decreased and was comparable to that of fruit-specific promoters. PNH promoter activity decreased during ripening, contrary to what was observed with the E8 promoter whose activity increased during the fruit ripening as described in the literature (16). Three week later the phenotype of the infiltrated leaves was scored as represented in 
Notes
1. Because of their length, we recommend ordering highly purified attB4r/attB3r oligonucleotides (HPLC or PAGE purification). We got recombination problems or obtained no PCR product at all when using desalted only oligonucleotides. 5. An hour of enzymatic digestion may be enough, but these restriction enzymes are suitable for an overnight digestion in case of poor band yielding. 14. Dust fluoresces and scatters light, which causes artefacts on images and can interfere with quantification. To avoid this, wear powder-free gloves and use clean and rinsed low-fluorescent glass plates. 15 . The highest accumulation of GFP protein takes place in the placental tissue which is more accessible to the bacteria. In some cases, fluorescence can be observed in the inner surface of the pericarp, however this tissue remains impregnable and should be studied by other techniques.
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Figure Captions
SacI did not cut pEFS/Dest and linearized pEFS4r-3r and pEFS 3-2 vectors. Non-Infiltrated Areas of the same organ (only applicable to leaves, where infiltration zone can be visually monitored at the time of infiltration); C: Control, non-infiltrated organ. 
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